We report experiments which compare the ability of subjects to employ colour vs luminance contrast as a basis for discriminating the degree of collinearity of random element string pairs. The purpose of the study was to determine the extent to which spatial integration mechanisms could utilize colour contrast. In order to probe directly the processes of spatial integration per se, it was necessary to control for any differences in the efficiency with which the visual system utilized colour and luminance contrast to locate the positions of the i~~dual elements in the test stimuli. To do this we first established the "equivalent" luminance contrast of an isochromatic stimulus which produced equal performance to an isohuninant stimulus in a 2 element per string alignment task. This equated the colour defined and luminance defined stimuli for local positional acuity. We then measured performance for both isohuninant and equivalent luminance contrast stimuli for strings consisting of 2, 4, 8 and I6 elements. This tested for any differences in the processes of spatial integration. For both unmasked stimuli and stimuli embedded in lu~n~ noise, there was no consistent trend favouring either luminance or colour contrast as the number of elements in the stimuli was increased. We conclude that the visual system is able to employ colour contrast as efficiently as luminance contrast for collinearity judgements, thus implicating a general role for colour vision in spatial integration tasks.
We report experiments which compare the ability of subjects to employ colour vs luminance contrast as a basis for discriminating the degree of collinearity of random element string pairs. The purpose of the study was to determine the extent to which spatial integration mechanisms could utilize colour contrast. In order to probe directly the processes of spatial integration per se, it was necessary to control for any differences in the efficiency with which the visual system utilized colour and luminance contrast to locate the positions of the i~~dual elements in the test stimuli. To do this we first established the "equivalent" luminance contrast of an isochromatic stimulus which produced equal performance to an isohuninant stimulus in a 2 element per string alignment task. This equated the colour defined and luminance defined stimuli for local positional acuity. We then measured performance for both isohuninant and equivalent luminance contrast stimuli for strings consisting of 2, 4, 8 and I6 elements. This tested for any differences in the processes of spatial integration. For both unmasked stimuli and stimuli embedded in lu~n~ noise, there was no consistent trend favouring either luminance or colour contrast as the number of elements in the stimuli was increased. We conclude that the visual system is able to employ colour contrast as efficiently as luminance contrast for collinearity judgements, thus implicating a general role for colour vision in spatial integration tasks.
Colour contrast
Luminance contrast Isoluminance Spatial integration
The role that colour vision plays in the processing of spatial information is currently a subject of intense interest (Mollon, 1989; Mullen & Kingdom, 1991) . In this communication we examine the role of colour vision in the process of spatial integration. We use the term spatial integration to describe any process by which structural information is obtained from multi-element stimulus patterns. The question of whether colour vision can subserve spatial integration tasks has aroused some controversy in the literature (Cavanagh, 1987; Troscianko, 1987; Livingstone & Hubel, 1987 , 1988 Mellon, 1989 luminance (Gregory, 1977) , has led some investigators to suggest a reduced role for colour in spatial integration or "linking" tasks (Livingstone & Hubel, 1987 , 1988 Zrenner et al., 1990) . On the other hand, Troscianko (1987) finds no loss in performance at isoluminance for detecting mirror symmetry in random element patterns defined solely by colour contrast.
In order to evaluate whether or not colour vision plays a reduced role in spatial integration tasks, it is first necessary to make two caveats. The first concerns the status of the claim that a minimum in performance at isoluminance in a given task implicates a reduced ability of the visual system to employ colour contrast for that task. The empirical result is usually obtained by measuring performance with a heterochromatic stimulus at a variety of luminance contrasts in and around the isoluminant point. Performance minima at isoluminance have been widely demonstrated in a variety of tasks, e.g. stereopsis in random-dot stereograms (Lu & Fender, 1972; De Weert, 1979) , vernier acuity (Morgan & Aiba, 1985) , perceived velocity (Moreland, 1980; Cavanagh, Tyler & Favreau, 1984) and apparent motion (Ramachandran & Gregory, 1978; Troscianko, 1987) . Such performance minima however would be expected to occur even if colour contrast and luminance contrast contributed equally (though additively) to performance, since at isoluminance, luminance contrast has been
